In a recent study by Strahm et al, a treatment strategy is investigated that was specifically designed to move lower incisors forward bodily; however, careful observation showed only incisor tipping, with no measurable forward movement of the incisor root apices.
The Next Step for Cone-Beam Imaging in Orthodontics
Dynamic Cone-Beam Computed Tomography in Orthodontic Treatment. Chenin DL, Chenin DT, et al: J Clin Orthod 2009; 43 (August): 507-512 This article demonstrates the next generation of software available to provide all the diagnostic information an orthodontist needs from a single CBCT scan.
Background: Cone-beam computed tomography (CBCT) imaging has been used for static assessment in orthodontics, but now software is becoming available to expand the usefulness of CBCT for orthodontic diagnosis and treatment planning. Objective: To describe the capabilities of a new generation of software that increases the capabilities to view, simulate, and evaluate orthodontic treatment. Design: Expert review. Results: CBCT has been an exciting advancement in orthodontics to visualize skeletal and dental relationships in 3 dimensions. New software being developed for the CBCT images has the potential to add more functionality for the orthodontist. Dr. Chenin describes some of these advancements, which are now available in the InVivoDental software by Anatomage. The advancements include the ability to extract digital study models from the CBCT, which could eliminate the need for impression taking. These digital models are unique because they include the tooth roots and impacted or unerupted teeth, which are not available on conventional dental casts. This also becomes a dynamic process as the individual teeth are available to be moved to simulate orthodontic treatment. The CBCT image can also be combined with a conventional digital photograph to provide a real 3D soft-tissue image without the expense of a 3D camera. Treatment progress and outcome can be assessed by using superimposition tools included in the software. These superimpositions can now provide 3D information about tooth, skeletal, and soft-tissue changes. Just as segmentation of the teeth allows simulation of orthodontic movement, segmentation of the jaws is possible to simulate surgical movements. There is the potential to add functional information in the future using a jawtracking device to make the CBCT image into a virtual articulator. And, with continued improvements, therapeutic devices, like clear aligners, retainers, indirect bonding set-ups and custom arch wires, could be delivered.
Conclusions:
The CBCT scan is rapidly being developed to provide a complete set of diagnostic records for the patient, as well as providing the platform for treatment simulation and, in the future, a whole range of custom therapeutic devices. Reviewer's Comments: This gives a good summary of where CBCT is headed in orthodontics. Be skeptical, though, since the article was written by dentists who work for Anatomage. Although there is great potential in using CBCT for orthodontic purposes, there are still limitations. Extracting digital models in patients with restorations is still difficult and may require impressions. Treatment simulation is possible, but additional tools are needed to make it easier for the clinician to use on a routine basis. Superimposition is possible, but landmark registration is susceptible to significant error based on errors in landmark identification. And, we still need to discuss whether the added radiation burden is of sufficient value to justify the use of CBCT on a routine basis. (Reviewer-Brent E. Larson, DDS, MS). Methods: A supragingival plaque sample was obtained from each mouth. For the orthodontic patients, the plaque was sampled using a gingival scaler to the bracket base; for the control subjects, it was swabbed from the supragingival area. The plaque was grown in media specific for Enterococcus and E. coli to identify the presence of these microbes. Resistance to antimicrobial medications was tested for 11 specific antibiotics, and polymerase chain reaction was used to test for genes known to be involved in antimicrobial resistance.
Poor Hygiene in Orthodontic Patients May Be Dangerous

Results:
No Enterococcus or E. coli was present in the mouths of the healthy control subjects. Twenty percent of orthodontic patients were positive for the presence of Enterococcus or E. coli, and all of these patients had poor oral hygiene. Many of the bacteria isolated from the orthodontic subjects were found to be resistant to common antibiotic agents, and many had genes identified with resistance. Conclusions: Poor oral hygiene in orthodontic patients can harbor unwanted and potentially dangerous antibiotic-resistant microbes.
Reviewer's Comments: The presence of these unwanted bacteria may not be dangerous for a healthy adolescent patient but could be problematic for someone who is immune compromised or otherwise not in good health. This is another good reason to promote good hygiene in patients with orthodontic appliances.
(Reviewer-Brent E. Larson, DDS, MS). Extraction of 4 first premolars in subjects with bimaxillary protrusion has a favorable effect on the facial profile.
Premolar Extraction in Patients With Bimaxillary Protrusion
Soft Tissue Changes Following the Extraction of Premolars in Nongrowing Patients
Background:
The extraction of 4 first premolars is often avoided as a treatment plan. The concern is that premolar extraction will cause a reduction in the lip prominence, which could adversely affect a patient's facial profile. However, premolar extraction could be beneficial in a patient with bimaxillary protrusion. Objective: To evaluate the short-term perioral soft-tissue changes in patients with bimaxillary protrusion who had been treated by extraction of 4 premolars. Design/Methods: This study involved a systematic review of the scientific literature on the topic of premolar extraction in patients with bimaxillary protrusion. The authors established strict inclusion criteria and, after searching several databases, included 4 articles that met these inclusion criteria.
Results: When first premolars are extracted, the upper lip retraction ranged from 2 mm to 3.2 mm, and the lower lip retraction ranged from 2 mm to 4.5 mm, with an increase noted in the nasolabial angle. Typically, in these patients with bimaxillary protrusion, the authors found that soft-tissue changes involved small amounts and did not modify the profile dramatically. Conclusions: 4 premolar extraction in patients with bimaxillary protrusion does not produce a "dished-in" profile.
Reviewer's Comments: This was a good article. Many times, orthodontists avoid premolar extraction because of their concern of its impact on the facial profile, which could be negative. However, premolar extraction could enhance a patient's profile, especially if they have lip procumbency due to tooth proclination. This systematic review has validated that conclusion. (Reviewer-Vincent G. Kokich, DDS, MSD).
